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1.0  Introduction and Background 
 
The Moab site is located in the northern portion of Spanish Valley about 3 miles northwest of the 
city of Moab in Grand County, Utah. The northwest portion of the valley is also referred to as 
Moab Valley. The site is irregularly shaped and encompasses approximately 400 acres; a 
130-acre uranium mill tailings pile occupies much of the western portion of the site. The Moab 
site is bordered on the north and southwest by steep sandstone cliffs. The Colorado River forms 
the southeastern boundary of the site. U.S. Highway 191 (US-191) parallels the northern site 
boundary, and State Road 279 (SR-279) parallels the southwestern boundary, as shown in  
Figure 1-1. 
 
The site is a former uranium-ore processing facility that has contaminated the alluvial ground 
water mostly beneath and downgradient of the tailings pile (DOE 2003a). Ground water 
contaminated with ammonia and other constituents flows to the southeast and is discharging to 
the west bank of the Colorado River in backwater areas that may provide suitable habitat for 
threatened and endangered aquatic species. Resulting contaminant concentrations in these areas 
are above protective criteria for aquatic species. Analytical data indicate that contaminants 
decrease significantly as ground water discharges to and mixes with surface water (a 10-fold 
decrease is observed on average for ammonia). A target goal of 3 mg/L ammonia in ground 
water next to the Colorado River provides reasonable assurance that protective surface water 
concentrations could be achieved. 
 
DOE constructed an interim pump and treat system in 2003 to extract contaminated ground water 
before it discharges into the backwater areas. The pump and treat system consists of a series of 
ground water extraction wells and an evaporation pond. Ground water is extracted at the well 
field located along the west bank of the Colorado River and piped to an evaporation pond 
constructed on top of the tailings pile for treatment. The objective of the interim action is to: 
 
• protect aquatic species by reducing ammonia contaminated ground water from discharging to 

potentially suitable backwater areas, and 
• provide performance data for use in selecting and designing a final ground water remedy. 
 
1.1  Purpose and Objective 
 
The purpose of this document is to specify the operating and performance monitoring procedures 
for the interim action pump and treat system. This plan includes the following corresponding 
objectives: 
 
Operating Procedures:  
 
The objectives of these procedures are to provide for (1) safe conduct of operations, 
(2) inspections, and (3) maintenance activities for the pump and treatment system. 
 
Performance Monitoring Procedures: 
 
The objectives of these procedures are to provide necessary data to (1) optimize the pump and 
treatment system, (2) evaluate the effectiveness in reducing ammonia concentrations discharging 
to the surface water, (3) minimize the up coning of the salt-water interface in response to 
pumping the aquifer, and (4) develop and design a final ground water remedy.  
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Figure 1-1. Location of the Moab Site 
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2.0  Operation Structure and Responsibilities 
 
The Contractor is responsible to DOE for the operation and maintenance of the pump and treat 
system at Moab. To accomplish this, the Contractor has assigned personnel at the Moab site to 
carry out the day-to-day operational activities. The names, organizational relationship, contact 
numbers, and reporting relationships for Contractor personnel critical to the operations and 
maintenance activities of the interim action are identified in Table 2-1 and described below. 
 

Table 2-1. Selected Stoller Personnel Critical to Operations and Maintenance Activities of the Interim 
Action Treatment System 

Position Name Location Phone Number 
Moab Project Manager Toby Wright Grand Junction (970) 248-6432 
Moab Ground Water Manager Kenneth Karp Grand Junction (970) 248-6564 
Moab Site Manager Irwin Stewart Moab (435) 259-5131/(970) 248-6338 (cell)
Project Engineer Melvin Madril Grand Junction (970) 248-6487 
Moab Operator Randy Stevens Moab (435) 259-5131 
Moab Project Safety Coordinator Tom Guthrie Moab (435) 259-4892/(970) 640-3101 (cell)
Health and Safety Manager Michael Hurshman Grand Junction (970) 248-6468 
Environmental Compliance Lead Paul Wetherstein Grand Junction (970) 248-6645 
Quality Assurance Manager Donna Riddle Grand Junction (970) 248-6433 

 
 
2.1  Moab Project Manager 
 
The Moab Project Manager is responsible for overall Moab program coordination and interaction 
with DOE. The Project Manager has overall Stoller responsibility to implement the selected 
remedial actions. 
 
2.2  Moab Ground Water Manager 
 
The Moab Ground Water Manager reports directly to the Moab Project Manager. The Ground 
Water Manager is responsible for the management, operation, and overall direction of the ground 
water interim action. The Ground Water Manager develops and manages cost and schedules for 
the interim action, is the first contact and line of authority for all communications regarding 
operation of the interim action, and has approval authority for maintenance and field changes 
with technical direction provided by the Site Manager and the Project Engineer. The Site 
Manager and the Project Engineer report directly to the Ground Water Manager on all aspects of 
the remediation system.  
 
2.3  Moab Site Manager 
 
The Moab Site Manager is located on-site and is responsible for the day-to-day operation, 
inspection, maintenance, and record keeping for the interim action. The Site Manager will direct 
the Moab Operator to carry out specific tasks as specified in the following procedures. The Moab 
Operator reports directly to the Site Manager. The Site Manager is the focal point for 
coordination of all site activities and works closely with the Moab Project Safety Coordinator to 
ensure implementation of health and safety requirements. The Site Manager is also responsible 
for emergency response as described in Section 11.0 of the Moab Health and Safety Plan (HSP) 
(DOE 2003b). 
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2.4  Project Engineer 
 
The Project Engineer is the Contractor representative responsible for all engineering aspects of 
the pump and treat system and provides technical direction to the Ground Water Manager. The 
Project Engineer is responsible for the civil design, developing specifications and construction 
drawings, and modifications or expansions to the interim action system based on project 
objectives defined by the Moab Ground Water Manager. 
 
2.5  Operator 
 
The Operator is located on-site and is responsible for conducting periodic and routine inspections 
of the remediation system along with maintenance and minor repairs of the system, when 
necessary. The Operator is responsible for documenting operating conditions of the system such 
as flow rates, pressures, and water quality field measurements. The Operator also may be 
required to conduct additional work to monitor, document, and report on repair and maintenance 
work performed by subcontractors that will occasionally be necessary to keep the remediation 
system operating correctly. In the case of a power failure or severe storm event (electrical storm, 
wind and dust storm, storm causing flooding, etc.), an immediate inspection conducted by the 
Operator will be necessary. 
 
2.6  Moab Project Safety Coordinator 
 
The Moab Project Safety Coordinator reports directly to the Stoller Health and Safety Manager. 
The Project Safety Coordinator is the primary health and safety point-of-contact for on-site 
interim action activities, is responsible for implementing the Moab Health and Safety Plan, 
verifies compliance with health and safety requirements, and serves as the Radiological Control 
Technician (RCT). The Project Safety Coordinator also performs routine health and safety 
oversight of subcontractors that may occasionally work on the interim action system. 
 
2.7  Health and Safety Manager 
 
The Health and Safety Manager is the Contractor representative responsible for all site health 
and safety issues and will provide health and safety related technical direction to the Ground 
Water Manager, Site Manager, Project Engineer, and Operator. 
 
2.8  Environmental Compliance Lead 
 
The Environmental Compliance Lead is the Contractor representative responsible for all 
environmental compliance issues and will provide environmental compliance related technical 
direction to the Ground Water Manager, Site Manager, Project Engineer, and Operator, and will 
notify DOE in the event of a spill. 
 
2.9  Quality Assurance Manager 
 
The Quality Assurance Manager is the Contractor representative responsible for all quality 
assurance issues and will provide quality assurance related technical direction to the Ground 
Water Manager, Site Manager, Project Engineer, and Operator. 
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3.0  Pump and Treat System 
 
The focus of the interim action is to reduce discharge of contaminated ground water to 
potentially sensitive surface water areas through mass removal of ammonia from the aquifer and 
by manipulation of ground water flow gradients. This is accomplished by extracting ground 
water from a well field located between the toe of the tailings pile and the Colorado River in an 
area where the highest ammonia concentrations have been observed in the shallow basin-fill 
aquifer. Extracted ground water is transmitted in an above ground pipeline from the well field to 
a lined evaporation pond located on top of the tailings pile. The evaporation pond is designed to 
treat contaminated ground water by evaporation at an average annual rate of 15 gpm. The main 
ground water transmission line from the well field area to the pond is designed to accommodate 
up to a total of 200 gpm if the system is expanded at a later date. 
 
Details of the pump and treat system, including design drawings and specifications, are 
documented in the Moab Project Site Ground Water Interim Action Remediation Construction 
Specifications (DOE 2003c). The construction drawings are included in Attachment 1. The 
location of the well field, piping, and the evaporation pond is shown in Figure 3-1. 
 
3.1  Well Field Design 
 
The well field consists of a total of ten pumping wells and six observation wells located within 
an area approximately 75-feet wide by 250-ft long (Figure 3-1). The pumping wells are evenly 
spaced approximately every 25-ft along a line parallel to and within 60 to 65 feet of the Colorado 
River. The observation wells are nested in the center of the well field approximately 15 to 20 feet 
on either side of the centerline.  
 
Each individual well is equipped with a submersible pump with an operating range rated between 
1 to 7 gpm. The pumps are equipped with thermal overload protection and are designed to cycle 
every 15-minutes if the ground water level in the well decreases below the pump intake. 
 
Contaminated ground water withdrawn from the pumping wells is piped to a collection manifold 
and then discharged to an evaporation pond located on top of the tailings pile. Flow rate, 
pressure, and cumulative volume are monitored at each extraction well and at the collection 
manifold. Valves and sampling ports are available at each extraction well for sample collection. 
 
3.1.1  Well Installation and Construction 
 
Extraction wells (MOA-470 through –479) shown in Figure 3-1 were installed between June 21 
and 25, 2003, in borings advanced using an air-hammer percussion method. The six observation 
wells (MOA-480 through –485) also shown in Figure 3-1 were installed between June 20 and 
23, 2003, using the same drilling method. Well construction information including well diameter, 
screen interval, and total depth is provided in Table 3-1. 
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Figure 3-1. Location of Interim Action Well Field, Piping, and Evaporation Pond 
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Table 3-1. Summary of Well Construction Information 

Well Well Type Diameter 
(inches) 

Screen Interval 
(ft bgs) 

Total Depth 
(ft bgs) 

MOA-470 Extraction 4 10.3 – 19.7 21.3 
MOA-471 Extraction 4 10.3 – 19.7 21.3 
MOA-472 Extraction 4 10.3 – 19.7 21.3 
MOA-473 Extraction 4 10.3 – 19.7 21.3 
MOA-474 Extraction 4 10.3 – 19.7 21.3 
MOA-475 Extraction 4 10.3 – 19.7 21.3 
MOA-476 Extraction 4 10.3 – 19.7 21.3 
MOA-477 Extraction 4 10.3 – 19.7 21.3 
MOA-478 Extraction 4 9.6 – 23.9 25.5 
MOA-479 Extraction 4 9.3 – 23.6 25.2 
MOA-480 Observation / Shallow 4 15.5 – 19.8 20.3 
MOA-481 Observation / Middle 4 25.4 – 29.7 31.3 
MOA-482 Observation / Deep 4 55.4 – 59.7 61.3 
MOA-483 Observation / Shallow 4 15.5 – 19.8 20.3 
MOA-484 Observation / Middle 4 25.5 – 29.8 30.3 
MOA-485 Observation / Deep 4 55.6 – 59.9 60.4 

 
 
In general, the subsurface in the vicinity of the well field consists of sandy silt and silty sand 
deposits in the uppermost 10 ft below ground surface (bgs), which is underlain by 6 ft of fine to 
coarse-grained sand. At a depth of approximately 16 ft bgs a gravelly sand unit is present with 
thin interbedded clayey gravelly sand units. From 29 ft bgs, the lithology consists primarily of 
gravelly sand. The deepest depth drilled during this investigation was 65 ft. Lithologic logs and 
well completion information for each well are presented in Appendix A (Well Boring and 
Construction Logs). 
 
3.1.2  Well Development 
 
Wells were developed using standard surge and bail techniques. Development continued until the 
turbidity of the discharge water dropped below 10 NTUs. On average, over 2 hours was spent 
developing each well. The turbidity of the discharge water from some wells dropped quickly 
below the 10 NTU limit, which meant that limited time was required to develop those wells. 
Development records for each well are contained in Appendix B (Well Development Records). 
 
3.1.3  Hydraulic Tests 
 
Step-tests were conducted at each of the pumping wells after they were developed to collect 
hydraulic properties of the aquifer prior to operating the well field. The pump intake was at 
18 feet below ground surface for all the tests. Plots of the results obtained from the step-tests are 
presented in Appendix C (Step-Test Plots). Pumping rates, drawdown, and calculated specific 
capacity for each step test performed is presented in Table 3-2.  
 
The specific capacities during the 3 gpm step (1st step) range from 3.75 gpm/ft (wells MOA-476, 
-478, -479) to 5.0 gpm/ft (wells MOA-470, -473, and -474). Comparable specific capacities for 
the 10 gpm step (2nd step) range from 2.94 gpm/ft (well MOA-478) to 6.25 gpm/ft (well MOA-
470). Specific capacities during the final step (3rd step which had a pumping rate from 11 to 
20 gpm) range from 1.95 gpm/ft (well MOA-478) to 5.56 gpm/ft (well MOA-474).  
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Table 3-2. Pumping Rates, Drawdowns, and Calculated Specific Capacities for the Shallow Aquifer 

1st Step 2nd Step 3rd Step 
Well Q 

(gpm) 
s 

(ft) 
Specific 
Capacity 
(gpm/ft) 

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

Q 
(gpm) 

s 
(ft) 

Specific 
Capacity
(gpm/ft)

MOA-470 3 0.6 5.00 10 1.6 6.25 20 4.8 4.17 
MOA-471 3 0.7 4.29 10 2.1 4.76 15.5 4.7 3.30 
MOA-472 3 0.7 4.29 10 2.1 4.76 15.5 4.1 3.78 
MOA-473 3 0.6 5.00 10 2.3 4.35 14 5.8 2.41 
MOA-474 3 0.6 5.00 10 1.5 6.67 15 2.7 5.56 
MOA-475 3 0.7 4.29 10 2.6 3.85 12.5 4.8 2.60 
MOA-476 3 0.8 3.75 10 3.3 3.03 11 4.8 2.29 
MOA-477 3 0.7 4.29 10 2.5 4.00 12 4.5 2.67 
MOA-478 3 0.8 3.75 10 3.4 2.94 12.5 6.4 1.95 
MOA-479 3 0.8 3.75 10 2.9 3.45 12 5.8 2.07 

Q = Flow Rate; s = Drawdown; Spec. Cap. = Specific Capacity; gpm = gallons per minute; ft = feet; gpm/ft = gallons 
per minute per foot. 
 
 
On the basis of these results, the most productive extraction well is well MOA-474, followed 
closely by well MOA-470. The least productive well among the group is well MOA-478. In 
general, the wells located in the southern portion of the well field appear to be slightly more 
productive compared to the wells located in the northern portion. 
 
3.1.4  Baseline Conditions 
 
Baseline data that can be used to evaluate the interim action’s effectiveness in reducing ammonia 
concentrations in the backwater areas was collected prior to operating the system. Two rounds of 
sampling and analysis were conducted.  
 
The first round consisted of collecting ground water samples from the ten extraction wells and 
from the six observation wells. A total of three to six samples were collected from each well at 
approximately every 2-feet in depth across the saturated portion of the screen interval using a 
peristaltic pump. Field measurements were performed for temperature, specific conductance, and 
pH with a YSI 6920 instrument to profile vertical changes in water quality. Measurements were 
recorded after the intake line was purged to ensure the sample was representative and after the 
field parameters stabilized. Field parameters for the vertical profile sampling from the extraction 
and observation wells are presented in Table 3-3 and Table 3-4, respectively.  
 
Ground water samples collected using a peristaltic pump from the observations wells at the 
approximate mid-point of the saturated portion of the screen interval were filtered and submitted 
to the Environmental Science Laboratory (ESL) at Grand Junction for determination of density, 
total dissolved solids, total ammonia as nitrogen, chloride, nitrate, sulfate, and uranium. These 
laboratory results are presented in Table 3-5. All the data from this first sampling round was 
collected July 1, 2003 after the wells were fully developed, but prior to performing the aquifer 
step-tests. 
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Table 3-3. Baseline Vertical Profile Field Parameter Measurement Results for the Extraction Wells 

Well Sample 
Date 

Static WL 
Below 

TOC (ft) 

Screen 
Interval 
(ft bgs) 

Sample 
Depth 
(ft bgs) 

Temperature
(oC) 

Specific 
Conductance 

(µS/cm) 
pH 

13.5 15.8 20,740 6.9 
15 15.7 24,630 6.88 
17 15.7 29,010 6.91 

MOA-470 7/1/03 12.78 10.3 – 19.7 

19 15.7 33,800 6.94 
13.5 15.7 19,130 6.81 
15 15.9 24,210 6.89 
17 15.8 29,740 6.95 MOA-471 7/1/03 12.90 10.3 – 19.7 

19 15.6 30,660 6.97 
13.5 15.8 20,240 6.8 
15 15.7 22,910 6.87 
17 15.6 25,640 6.89 MOA-472 7/1/03 12.91 10.3 – 19.7 

19 15.6 26,280 6.89 
13.5 16.1 17,650 6.73 
15 15.8 25,080 6.84 
17 15.9 28,490 6.83 MOA-473 7/1/03 12.92 10.3 – 19.7 

19 15.7 29,340 6.86 
13.5 16 18,010 6.73 
15 15.9 25,560 6.88 
17 15.8 29,140 6.91 MOA-474 7/1/03 13.24 10.3 – 19.7 

19 15.6 30,960 6.88 
13.5 16.1 21,430 6.8 
15 16 28,030 6.8 
17 15.8 30,190 6.88 MOA-475 7/1/03 13.31 10.3 – 19.7 

19 15.7 33,580 6.87 
14 16.2 21,450 6.75 
15 16.2 27,100 6.74 
17 15.9 33,940 6.81 MOA-476 7/1/03 13.4 10.3 – 19.7 

19 16 37,260 6.89 
13.5 16.6 19,640 6.74 
15 16.4 23,720 6.79 
17 16.1 29,250 6.81 MOA-477 7/1/03 13.22 10.3 – 19.7 

19 16.3 40,320 6.79 
13.5 16 18,630 6.82 
15.5 15.8 21,610 6.87 
17.5 16.4 25,440 6.93 
19.5 16.3 31,370 6.91 
21.5 16.1 31,520 6.89 

MOA-478 7/1/03 13.34 9.6 – 23.9 

23.3 15.8 31,590 6.9 
13.5 17.2 19,370 6.97 
15.5 16 19,800 6.83 
17.5 15.8 21,650 6.86 
19.5 15.7 25,580 6.91 
21.5 15.6 27,660 6.93 

MOA-479 7/1/03 12.91 9.3 – 23.6 

23.5 15.5 28,020 6.93 
Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is 2-ft above ground 
level; ft bgs = ft below ground surface. 
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Table 3-4. Baseline Vertical Profile Field Parameter Results for the Observation Wells 

Well Sample 
Date 

Static WL 
below TOC 

(ft) 

Screen 
Interval 
(ft bgs) 

Sample 
Depth 

(ft bgs) 
Temperature 

(oC) 

Specific 
Conductance 

(µS/cm) 
pH 

16 15.9 32,930 7.07 
17.5 15.4 33,970 7.09 MOA-480 7/1/03 14.68 15.5 – 19.8 
19 15.5 34,110 7.08 
26 18.5 34,750 7.01 

27.5 17.6 34,750 7 MOA-481 7/1/03 14.62 25.4 – 29.7 
29 17.2 34,780 7.01 
56 16.6 110,100 6.92 

57.5 16.5 110,500 6.9 MOA-482 7/1/03 15.73 55.4 – 59.7 
59 16.4 110,200 6.9 
16 16.1 25,530 7.04 

17.5 15.9 28,060 6.98 MOA-483 7/1/03 15.06 15.5 – 19.8 
19 15.8 30,660 6.96 
26 16.9 35,230 7.06 

27.5 16.8 35,360 7.05 MOA-484 7/1/03 15.22 25.5 – 29.8 
29 16.6 35,650 7.04 
56 16.1 110,400 6.91 

57.5 16 110,700 6.91 MOA-485 7/1/03 15.34 55.6 – 59.9 
59 16.1 111,400 6.92 

Static WL = Static Water Level below top of casing (TOC) measured on 7/1/2003. TOC elevation is approximately 
equal to ground level; ft bgs = ft below ground surface. 
 
 

Table 3-5. Baseline Sampling Laboratory Results for the Observation Wells 

Well Sample 
Date 

Sample 
Depth 

(ft bgs) 
Density 
(g/cm3) 

TDS 
(mg/L) 

NH3-N 
(mg/L) 

Cl 
(mg/L)

NO3 
(mg/L) 

SO4 
(mg/L) 

U 
(mg/L)

MOA-480 7/1/03 17.5 1.0157 22,503 1,100 6,224 115 10,594 4.854 
MOA-481 7/1/03 27.5 1.0169 25,978 900 8,165 99 10,955 2.850 
MOA-482 7/1/03 57.5 1.0556 85,250 800 47,023 <100 7,224 0.674 
MOA-483 7/1/03 17.5 1.0124 20,194 800 4,979 262 10,017 4.211 
MOA-484 7/1/03 27.5 1.0173 26,038 900 8,139 106 11,085 4.300 
MOA-485 7/1/03 57.5 1.0572 86,260 500 46,987 <100 6,981 0.612 

ft bgs = ft below ground surface; TDS = Total Dissolved Solids; NH3 = Total Ammonia as Nitrogen; Cl = Chloride; 
NO3 = Nitrate; SO4 = Sulfate, g/cm3 = gallons per cubic centimeter; µS/cm = microsiemens per centimeter;  
mg/L = milligrams per liter. 

 
 
Vertical profile data presented in Table 3-3 and Table 3-4 indicate that specific conductance 
increases with increasing depth at each well location. This trend was expected based on previous 
investigations completed at the site (DOE 2003a). In general, the specific conductance of the 
ground water collected from most of the extraction wells ranges from approximately 
18,000 microsiemens per centimeter (µS/cm) (at the top of the saturated zone) to 33,000 µS/cm 
(at a depth of about 19 ft bgs), though, a few wells exceed the high end of this range. For 
example, the specific conductance of the ground water contained within well MOA-476 
increased from 33,940 µS/cm at a depth of 17 ft bgs to 37,260 µS/cm at 19 ft bgs. Well MOA-
477 showed a similar result (29,250 to 40,320 µS/cm over the same depths). Both of these wells 
are located at the northern portion of the well field suggesting the salt-water interface is at a 
slightly higher elevation than at the southern end.  
 
Ammonia concentrations measured in samples collected from the observation wells range from 
500 mg/L to 1,100 mg/L near the center of the well field as evidenced by the data presented in 
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Table 3-5. The highest ammonia concentrations are from the water samples collected at 17.5 feet 
below ground surface. Concentrations also appear to be relatively higher for the upgradient 
(west) observations wells (MOA-480 -481, and –482) than for the wells located down gradient of 
the extraction well field (MOA-483, -484, and –485).  
 
The second round of sampling and analysis was conducted from July 2 through July 3, 2003 
during the aquifer step-tests (Section 3.1.3). All ground water samples were collected during 
these step-drawdown tests using a suction lift pump with the intake set at 18 ft bgs. Ground water 
samples were collected from the extraction well discharge at the beginning and end of each test 
and field measurements were performed for temperature, specific conductance, and pH with a 
YSI 6920 instrument. These field parameter measurement results are presented in Table 3-6. The 
ground water sample collected from each extraction well at the end of the 3 gpm step (1st step) 
was filtered and submitted to the Environmental Science Laboratory (ESL) in Grand Junction, 
Colorado, for determination of density, total dissolved solids, total ammonia as nitrogen, 
chloride, nitrate, sulfate, and uranium. These laboratory results are presented in Table 3-7.  
 
Results presented in Table 3-6 indicate that a measurable increase in specific conductance 
typically resulted from an increase in pumping rate, although the percentage of increase was 
relatively minor. On average, the specific conductance increased approximately 3,000 µS/cm 
from the beginning of the 1st step to near the end of the 3rd step, which represents an approximate 
10 percent increase. These short-term tests, while they cannot be used to predict long-term 
response to pumping the aquifer, do suggest minimal brine upconing may occur at increased 
pump rates for which the system was designed (1 to 7 gpm). 
 
3.2  Evaporation Pond Design 
 
The evaporation pond is designed to evaporate water from the well field at an average rate of 
15 gpm for 5 years. Ground water extracted from the well field is piped to a lined evaporation 
pond located on top of the tailings pile for evaporation. The current configuration of the 
evaporation pond is shown in Figure 3-1; the construction drawings are presented in 
Attachment 1. Contaminated ground water discharges to the evaporation pond on the east side of 
the pond through a perforated pipe to enhance evaporation as the water enters the pond. Ground 
water collected in the pond is recirculated by spraying the water down an apron on the west slope 
of the pond to enhance the solar evaporation. A 10 hp centrifugal pump located at the north end 
of the pond is used to recirculate and spray the pond water down the evaporation apron. The 
recirculating rate is measured with a flow meter at the centrifugal pump. The treatment capacity 
may be expanded at a later date by enhancing the evaporation rate through a sprinkler system, 
which would be located outside the pond on the pile. Appropriate modifications to operating 
procedures outlined in this section will be made to incorporate changes if the capacity is 
increased. 
 
3.2.1  Piping 
 
The pipeline for the interim action is grouped into three different systems consisting of (1) well 
field piping, (2) the main transmission piping from the well field to the pond, and (3) piping for 
the spray evaporation apron. Design characteristics for each piping system are described in the 
following sections. 



 

 

Pum
p and Treat System

 
D

ocum
ent N

um
ber  X

0063000

O
peration and M

aintenance Plan 
U

.S. D
epartm

ent of Energy
Page 3–8 

 
February 2004

Table 3-6. Results of Baseline Field Parameter Measurements on Samples Collected from Extraction Wells During the Aquifer Step-Tests 

1st Steph 2nd Stepi 3rd Step 
Beginning of Step End of Step Beginning of Step End of Step Beginning of Step End of Step Well Test 

Date 
Static 

WL 
(ft bgs) T 

oC 
SC 

(µS/cm) pH T 
oC 

SC 
(µS/cm) pH T 

oC 
SC 

(µS/cm) pH T 
oC 

SC 
(µS/cm) pH T 

oC 
SC 

(µS/cm) pH T 
oC 

SC 
(µS/cm) pH

0470a 7/2/03 12.83 18.5 26,320 6.86 17.8 27,140 6.75 15.8 27,060 6.76 15.8 27,450 6.75 15.4 29,970 6.76 15.4 29,330 6.76

0471b 7/2/03 13.08 18.4 27,930 6.81 18.2 28,270 6.79 16.1 29,160 6.79 16.2 29,180 6.72 15.7 31,290 6.74 15.7 30,700 6.63

0472b 7/2/03 13.19 18.2 23,690 6.67 18 24,110 6.66 16.2 24,960 6.67 16.2 25,160 6.59 15.8 26,820 6.57 15.8 26,360 6.54

0473c 7/2/03 13.12 20.2 24,770 6.5 18.6 24,710 6.51 15.9 25,860 6.44 15.9 25,620 6.43 15.5 27,250 6.46 15.5 27,070 6.45

0474d 7/2/03 13.45 16.8 25,260 6.61 16.8 25,420 6.66 15.5 25,390 6.71 15.5 25,470 6.74 15.2 26,220 6.77 15.2 26,120 6.78

0475e 7/3/03 13.5 17.33 25,010 6.77 17.5 24,990 6.77 15.6 26,920 6.8 15.8 26,480 6.8 na na na 15.7 26,970 6.8

0476f 7/3/03 13.66 17.5 25,110 6.76 17.9 25,200 6.74 15.9 26,770 6.77 16.1 26,360 6.77 16.2 26,430 6.81 na na na

0477g 7/3/03 13.46 18 25,220 6.73 18.9 25,240 6.77 16.1 26,620 6.72 16.2 26,680 6.65 15.9 27,930 6.7 16 27,260 6.63

0478e 7/3/03 12.84 18.6 22,510 6.72 18.5 23,040 6.68 16.2 24,500 6.68 16.2 24,380 6.68 15.9 25,110 6.69 16 25,170 6.7

0479g 7/3/03 12.67 18.2 21,350 6.69 17.9 22,280 6.65 16.1 23,460 6.63 16.1 23,770 6.64 15.9 24,640 6.65 16.1 24,340 6.68
a  3rd  step completed at 20 gpm 
b  3rd  step completed at 15.5 gpm 
c  3rd  step completed at 14 gpm 
d  3rd  step completed at 15 gpm 
e  3rd  step completed at 12.5 gpm 
f   3rd  step completed at 11 gpm 
g  3rd  step completed at 12 gpm 
h  1st  step conducted at 3 gpm 

I   2nd step conducted at 10 gpm 

T = Temperature; SC = Specific Conductance; beginning of step data collected within first 5 min of step; end of step data collected within last 5 min of step; na = 
data not available 
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Table 3-7. Results of Baseline Laboratory Analysis on Samples Collected from Extraction Wells at the 
end of the 3 gpm Aquifer Step-Test 

Well Sample 
Date 

Density 
(g/cm3) 

TDS 
(mg/L) 

NH3-N 
(mg/L) 

Cl 
(mg/L)

NO3 
(mg/L)

SO4 
(mg/L) 

U 
(mg/L)

0470 7/2/03 1.0149 20,387 1,000 5,357 195 10,023 3.741 
0471 7/2/03 1.0142 21,061 950 5,902 145 10,038 3.360 
0472 7/2/03 1.0125 18,434 850 4,403 166 9,461 3.503 
0473 7/2/03 1.0131 18,856 700 4,507 184 9,721 4.163 
0474 7/2/03 1.0124 19,372 850 4,774 164 9,832 4.086 
0475 7/3/03 1.0134 19,471 800 4,822 182 9,975 3.868 
0476 7/3/03 1.0139 19,203 1,050 4,755 125 9,865 3.595 
0477 7/3/03 1.0142 20,168 700 4,821 90 10,062 4.484 
0478 7/3/03 1.0132 18,226 650 3,669 116 9,872 3.917 
0479 7/3/03 1.0134 17,640 700 3,424 110 9,797 5.229 

Note: The pump intake was set at a depth of 18 ft bgs at each location. 
TDS = Total Dissolved Solids; NH3 = Total Ammonia as Nitrogen; Cl = Chloride; 
NO3 = Nitrate; SO4 = Sulfate; U = Uranium; g/cm3 = grams per cubic centimeter; mg/L = milligrams per liter. 

 
 
3.2.1.1 Well field piping 
 
• Each well discharges into a 1 1/4-inch diameter Sch. 80 PVC pipe which is designed to 

accept a flow of 18 gpm at 5 feet per second velocity. This pipe connects to the well field 
header pipe.  

• The well field header pipe is a 2 1/2 inch diameter Class 160 PVC pipe that runs parallel to 
the wells and collects water from each well. The well field header pipe is designed to accept 
a flow of  85 gpm at 5 feet per second velocity. 

• At the end of the well field header pipe, downstream of the last well pipe tie-in, a magnetic 
flow meter is located which measures instantaneous and cumulative flow from the well field. 
This meter is referred to as the Badger totalizer. 

• The well field header pipe ties into the main ground water transmission line downstream of 
the flow meter. 

• All well field piping is buried 2 feet – 6 inches below grade to prevent from freezing. 
 
3.2.1.2 Main Ground Water Transmission Line 
 
• The main transmission line consists of a 4-inch diameter, Class 160 PVC pipe that is 

designed to allow flow of 200 gpm at 5 feet per second velocity. The greater flow for the 
main transmission line as compared to the well field piping is designed to be flexible to allow 
for a future expansion of the well field of up to an additional 115 gpm (200 gpm – 85 gpm). 

• The transmission piping is above ground resting directly on grade and held in place by steel 
stakes at 20 feet on center. 

• The pipe runs up the side of the tailings pile to the top of pond berm and tees (┬) into a 4 
inch diameter perforated discharge pipe, 20 feet on each side of the transmission pipe. The 
discharge pipe is perforated with ½ inch diameter holes at 1 foot intervals that allows the 
ground water to discharge and spread across the slope of the pond providing additional 
heating and evaporation from the pond liner. 

• Combination air release and vacuum valves are located at high points on the transmission 
line to prevent cavitation. 
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• Drains are located at low points on the transmission line to allow draining for winter 
shutdowns or repairs if necessary. 

 
3.2.1.3 Apron Spray Piping System 
 
•  The recirculation pump piping discharges into the spray system piping. 
• Directly downstream of where the 3-inch pipe for the flow meter expands to 6-inch diameter 

PVC, a drain valve and flow control valve are located. The drain valve allows the entire 
spray system to be drained while the flow control valve controls flow to the apron spray 
system. 

• The spray system supply line runs along the pond edge to the end of the apron where it 
elbows and runs parallel along the top edge of the apron. 

• Six spray bars are evenly spaced along the top edge of the apron and tee off of the supply 
line.  

• Each spray bar is 2-inch diameter Sch. 40 PVC with ½ inch diameter holes drilled at 1 foot 
intervals. 

• Each spray bar has bolted blind flanges at the ends to allow ease in removal for pipe access 
for cleaning.   

• The spray bars are connected to the supply line with a 2-inch diameter Sch. 40 PVC pipe 
with a 2-inch butterfly valve on it. The valve allows flow control to each spray bar since 
optimal operation is to have each spray bar discharge the same amount of water. 

• The entire spray system supply line and spray bars are located above ground resting directly 
on grade and supported in-place by metal stakes. 

• 2-inch gate valves are located on the supply line at each of the six spray bar locations. These 
gate valves will provide hose hookups for future spraying of the apron to clean up anticipated 
residue build up. 

 
3.2.2  Pond Construction and Capacity 
 
The pond is constructed by a combined excavation and berm construction using a cut and fill 
method. All earthen material used in the pond construction was obtained from existing material 
from the top of the pile. The dimension of the pond bottom is 12 feet wide by 615 feet long and 
is 11.6 feet below the top of the pond berm. The apron slopes 6 percent from the bottom of the 
pond to the top of the berm. The other three sides slope up from the bottom at 3 horizontal to 
1 vertical to the top of the berm.  
 
The northwest and northeast berms are 12 feet wide to allow placement and access to the spray 
system piping while the remaining berms are 8 feet wide. The east corner top of berm is widened 
to 50 feet wide by 80 feet long to provide a location for the recirculation pump and pond access. 
The outside slopes of the pond are at 3 horizontal to 1 vertical and tie into the existing grade.  
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The entire inside of the pond and the interior side slopes are covered with black 40 mil HDPE 
liner that adsorbs solar radiation and thus increases the evaporation rate. The pond liner is held in 
place by 50 pound sand bags while the side slopes are held down by sand filled 6-inch diameter 
ballast tubes. Sand bags and ballast tubes are constructed from 45-mil SCRIM reinforced 
polypropylene.  
 
The capacity of the pond is a function of water depth. Water depth, elevation, surface area, 
volume, and freeboard are summarized in Table 3-8. The capacity of the evaporation pond with 
two feet of freeboard is approximately 5,000,000 gallons at a water depth of 9.6 feet. The pond 
volume and surface area as a function of water depth are shown in Figure 3-2 and Figure 3-3, 
respectively. 
 

Table 3-8. Pond Elevation, Surface Area, Volume, and Freeboard as a Function of Depth 

Depth 
(ft) Elevation (ft) Surface Area (ac) Cumulative Volume

(gals) Freeboard (ft) 

0.00 4,048.4 0.0 0.0  

0.50 4,048.9 0.3 38,981  
1.00 4,049.4 0.5 101,189  
1.50 4,049.9 0.6 186,826  
2.00 4,050.4 0.7 295,892  
2.50 4,050.9 0.9 429,195  
3.00 4,051.4 1.0 586,735  
3.50 4,051.9 1.2 767,905  
4.00 4,052.4 1.3 972,909  
4.50 4,052.9 1.5 1,201,543  
5.00 4,053.4 1.6 1,454,011  
5.50 4,053.9 1.8 1,732,331  
6.00 4,054.4 2.0 2,037,312  
6.50 4,054.9 2.1 2,367,943  
7.00 4,055.4 2.3 2,724,024  
7.50 4,055.9 2.4 3,105,755  
8.00 4,056.4 2.6 3,514,954  
8.50 4,056.9 2.8 3,952,026  
9.00 4,057.4 2.9 4,417,980  
9.60 4,058.0 3.1 5,015,015 2 

10.00 4,058.4 3.3 5,435,323  
10.60 4,059.0 3.5 6,098,606 1 



Pump and Treat System Document Number X0063000 
 

 
Operations and Maintenance Plan U.S. Department of Energy 
Page  3–12  February 2004 

y = 50964x2 + 30744x + 22583

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

7,000,000

0 4 8 12

Water Depth (ft)

Po
nd

 V
ol

um
e 

(g
al

s)

 
 

Figure 3-2. Volume of the Evaporation Pond as a Function of Water Depth 
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Figure 3-3. Surface Area of the Evaporation Pond as a Function of Water Depth 
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3.2.3  Recirculating Pump 
 
The recirculating pump supplies water to the apron spray piping system. The recirculation pump 
consists of a 10 HP, 3-phase electric motor centrifugal pump mounted on a steel skid. Electric 
pump controls are also mounted on the steel skid. 
 
The recirculation pump suction line is mounted on a buoy that allows the pump intake to be fixed 
at a depth of approximately 1 foot from the bottom of the buoy. The buoy is constructed of 8-
inch diameter Sch. 40 PVC banded together with galvanized metal strapping. A 4-inch diameter 
aluminum foot valve attached to the suction intake maintains water and prime in the pump. A 24-
inch diameter intake cage constructed of perforated HDPE with an HDPE solid bottom allows 
the cage to rest directly on the pond bottom when the pond water level is 2-feet or less in depth. 
The perforations allow water inflow, but keep large matter away from the suction intake. 
 
The suction line is connected to the recirculation pump by a 4-inch diameter rubber water suction 
hose, which is designed to be flexible as the pond water levels rise and drop. The recirculation 
pump discharges into a 3 inch black rubber discharge hose which is connected to the 
recirculation piping. All connections to the pump and to the suction end buoy are equipped with 
cam-lock quick disconnects to allow ease in removal and replacement for maintenance. 
 
The discharge hose connects to a 3 inch diameter Sch. 80 PVC pipe which has a 3 inch magnetic 
flow meter and pressure gauge located on it. The meter measures instantaneous flow rate and 
cumulative volume from the pump while the pressure gauge measures water pressure. These are 
used to control flow through the system and to monitor pump performance. Downstream of the 
flow meter the piping expands to the 6-inch diameter Sch. 40 PVC spray system supply line. 
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4.0  Operation Requirements 
 
4.1  Inspection Days 
 
Routine inspections shall be conducted two times each week (Monday and Thursday). As the 
system becomes more understood and reliable, routine inspections may be conducted less 
frequently, as established by the Ground Water Manager. Conversely, inspections may be 
required more frequently depending on the specific objectives of a particular hydrologic test that 
may be performed as part of an observational approach to optimize the system design and 
effectiveness. 
 
If a holiday occurs on a Monday, the routine inspection shall take place on the first business day 
after the holiday. If a holiday occurs on a Thursday, the routine inspection shall take place on the 
first business day prior to the holiday. Inclement weather conditions, such as heavy rain or snow, 
may infrequently delay an inspection. If the weather conditions deteriorate to the point that 
fieldwork is neither safe nor practical during a scheduled inspection, the inspection shall be 
conducted on the first unaffected following business day. 
 
4.2  Pond Levels 
 
Utah Water Quality rules require wastewater disposal ponds to maintain a minimum freeboard to 
prevent overtopping and related spills or dike failure [see UAC R317-3-10.3(C)]. A 3-foot 
freeboard is required for disposal ponds that manage more than 35 gpm. A 2-foot freeboard is 
required for ponds that manage less than 35 gpm. Operation of the interim action pond is 
intended to be consistent with these parameters. 
 
4.3  Treatment Rates 
 
The current configuration of the pump and treat system is designed to treat contaminated ground 
water at an annual average rate of 15 gpm with higher rates in the summer during periods of 
greater evaporation capacity and to be shut off in the winter when the pond reaches a water depth 
of approximately 4-feet during periods of minimal to no evaporation. However, during 
operations in 2003 the well field was operated at rates up to 30 gpm before shutting the system 
off on December 27 when the pond level reached a depth of approximately 8.1 feet. This depth 
represents the starting conditions for 2004. Flow rates less than 15 gpm will be required in 2004 
to reduce the depth of water in the pond before the system can be operated at higher rates, unless 
additional evaporative capacity can be added to the system. 
 
The projected pumping rates by month for 2004 is presented in Table 4-1 and provides initial 
operating flow rates for the well field for routine operations. These initial well field operating 
flow rates will be modified as experience with the system is gained or modified based on specific 
objectives of a particular test that may be performed as part of the observational approach to 
optimize the system design and effectiveness. The flow rates may also be increased in 2004 if the 
evaporative capacity of the pond is enhanced by construction of a sprinkler system. 
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Table 4-1. Initial Operating Conditions for the Interim Action in 2004 

Month Pumping Rate (gpm) 
Projected 

Evaporation Rate 
(gpm) 

Projected  
Pond Depth (ft) 

January 0 1.9 8.1a 
February 0 3.4 8.0 

March 10 5.8 8.4 
April 10 8.8 8.5 
May 10 11.9 8.5 
June 10 14.8 8.3 
July 10 15.5 8.0 

August 10 13.5 8.0 
September 10 9.9 8.1 

October 10 6.0 8.4 
November 0 3.1 8.3 
December 0 1.8 8.3 

a Depth of water remaining in pond when operations were shut off for the winter on December 27, 2003 
 
 

4.4  Personnel and Equipment 
 
Only one Operator is required to conduct each inspection. The Operator will perform 
miscellaneous minor repairs. Major repairs to the system will be made by subcontractors who 
will furnish their own appropriate equipment and tools. The Operator will be supplied with a 
cellular telephone or a two-way radio for safety and emergency. 
 
Equipment and material cutsheets are provided in Appendix D. 
 
4.5  Environmental Compliance 
 
Additional information (from that given in this section) on environmental compliance, waste 
management, and emergency response is in the Moab HSP (DOE 2003b). 
 
Extraction well and spray pumps require periodic repair or replacement. When the Operator 
removes a pump from an extraction well or the spray pump from the evaporation pond, the Moab 
RCT (Site Safety Coordinator) shall perform a radiological survey (both interior and exterior, as 
appropriate) and document the free release of the pump prior to release from the site. 
 
Low volumes of waste water will be generated from sampling and well maintenance activities in 
the well field. Low volumes of purge water from sampling and well maintenance will be 
managed by spreading the ground water evenly on the ground surface in a circle around the well. 
If 30 gallons or less of purge water are generated, the water will be dispersed in a circle with a 
radius of at least 2 feet. If greater than 30 gallons of purge water are generated, the water will be 
dispersed in a circle with a radius of at least 15 feet. This will prevent ground water contaminants 
from accumulating to unacceptable levels in soils that are not contaminated.  
 
Aquifer testing generates relatively large volumes of waste water. Ground water effluent from 
aquifer testing activities at the extraction well field will be managed by piping the ground water 
to a controlled area on the site and then discharging the ground water on the surface to areas that 
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are surface contaminated. Waste water will not be dispersed onto surface areas that will enable 
the water to flow into Moab Wash or the Colorado River. 
 
4.6  Health and Safety 
 
Additional information (from that given in this plan) on health and safety, and emergency 
response is in the Moab HSP (DOE 2003b). The site-specific HSP has been prepared for the 
Moab Project in accordance with the requirements of 29 CFR 1910.120. All operations, 
inspections, maintenance, and monitoring for the ground water interim action will be performed 
according to the site-specific health and safety requirements developed for this task 
(DOE 2003b). 
 
4.7  Quality Assurance 
 
All personnel that will conduct operations, monitoring, and maintenance of the ground water 
remediation system are required to read and understand these procedures and sign a copy of the 
“Statement of Understanding” (Appendix D), of these procedures. 
 
4.8  Training 
 
Operations, maintenance, and performance monitoring training will be performed on site by 
qualified individuals familiar with these procedures and are competent according to 
Occupational Safety and Health Administration (OSHA) requirements to perform the work. 
Additional training, such as site safety briefing, job safety hazards, and hazard communication 
briefing are specified in the Moab HSP. 
 



Operation Requirements Document Number X0063000 
 

 
Operations and Maintenance Plan U.S. Department of Energy 
Page  4–4  February 2004 

End of current text 
 



Document Number X0063000 Operating and Maintenance Procedures 
 

 
U.S. Department of Energy  Operations and Maintenance Plan 
February 2004  Page 5–1 

5.0  Operating and Maintenance Procedures 
 
The purpose of this section is to establish the procedures for operating the pumps and spray 
system that comprise the ground water Interim Action system at the Moab site. These procedures 
when correctly carried out prevent accidents and injuries; ensure proper operation and record 
keeping of the pump and treat system. On-site personnel will inspect and ensure the system is 
functioning correctly and that appropriate maintenance and repairs are made. 
 
5.1  General 
 
The pumps for the well field and spray system for the evaporation pond operate continuously. If 
an extraction pump is not operating and the well is not in a recovery mode between pumping 
cycles, there is a problem with the system and it should be shutdown according to the procedure 
in Section 5.2.1.3. The Operator is authorized to shutdown and/or start pumps or systems to 
perform a pump filter change out according to Section 5.2.1.2, if the Site Manager has directed 
maintenance or repair work, or an emergency requires a shutdown. The Moab Ground Water 
Manager will direct all other start-ups, shutdowns, or changes in operating conditions based on 
specific project objectives. 
 
Emergency shutdowns require immediate notification according to the Moab HSP (DOE 2003b). 
Examples of emergencies are accident, vandalism, severe weather damage, or system component 
failure. If there is any question or doubt as to whether to initiate a shutdown or the procedure to 
effect a shutdown of the entire system or an individual pump or system, contact the Ground 
Water Manager, Site Manager, or Project Engineer at the telephone numbers provided for 
selected Stoller personnel in Table 2-1. 
 
5.2  Well Field Procedures 
 
5.2.1  Well Pumps 
 
5.2.1.1 Start Up 
 
The extraction well pumps should be started against a slight head. The discharge valve should be 
closed one-third (⅓). The main power switch at the power pole is switched on. The breaker box 
in the electrical panel board should be opened to ensure all the required breakers are at the on 
position. Individual pumps can be switched on at the switch panel. Each pump switch is labeled 
after the well number the pump is installed in (i.e., MOA-470 to –479). As each pump is 
switched on its pressure gauge and flow meter are monitored. The discharge valve to the header 
manifold is adjusted to allow the maximum flow that provides steady operation. Typically the 
pressure at each well is approximately 100 to 140 psi. The flow rate is adjusted between 1 to 
7 gpm depending upon specific operating requirements provided by the Moab Ground Water 
Manager at the time. Steady operation is indicated if the pump runs quietly without surging or 
cutting out. Once each pump operation steadies down the flow rate and pressure should be 
logged. 
 



Operating and Maintenance Procedures Document Number X0063000 
 

 
Operations and Maintenance Plan U.S. Department of Energy 
Page  5–2  February 2004 

5.2.1.2 Normal Operation 
 
The pumps will normally run continuously with out any adjustment required. However if there 
are signs of surging the discharge valve may need to be closed more. If the flow rate falls off the 
discharge valve should be opened until surging occurs at which point it should be closed slightly 
until steady operation is achieved. If the pump shuts down wait until it restarts automatically 
after 15-minutes and then adjust the discharge valve to get steady operation. 
 
If the flow drops off more than 1 gpm and opening the discharge valve does not improve it then 
the filter is blocked and needs to be cleared. The valve on top of the filter should be opened 
slowly and sediment flushed out. CAUTION! Pressure should be released slowly. WEAR A 
FACE SHIELD. Avoid getting sprayed in the face. If after flushing the filter the flow does not 
recover then the filter needs cleaning. 
 
Cleaning the Filter 
 
The pump must be shut down and the discharge valve closed. The filter relief valve is opened to 
relieve the residual pressure. The filter housing can then be unscrewed and the filter removed for 
cleaning. After cleaning and replacing the filter, the pump should be started up according to 
Section 5.2.1.1. 
 
Pump Failure 
 
If a pump shuts down and fails to restart after 15 minutes the breaker should be checked. If the 
breaker is still in the on position or if it shuts off again immediately, the breaker should be 
switched permanently off and the Site Manager informed. 
 
5.2.1.3 Shut Down 
 
The pumps can be shut down by switching them off at the switch panel. The discharge valve 
should be closed as a precaution in case the check valve at the header bypasses. If the main 
header leading to the pond is shutdown during freezing conditions it should be drained at the 
valve just down stream from the totalizer (Badger meter) and at the low point on the line before 
it goes up the side of the tailings pile. Also, the individual well pump discharge lines should be 
drained during freezing conditions.  
 
5.2.2  Well Development 
 
An extraction well may lose efficiency after a period of time. Increased drawdown and pump 
shut down are indications that a well may need to be redeveloped. When the extraction wells 
were first installed, less than 1 ft of drawdown was measured while pumping 3 gpm at each 
location. After five months of pumping, the majority of the extraction wells were experiencing 
over 2 ft of drawdown with a pumping rate of 2 gpm. While there was a significant drop in the 
river stage (which controls the saturated thickness), which may explain some of the reduced well 
performance, the increase in drawdown is largely a result of a decrease in well efficiency.  
 
In order to increase and maintain well efficiency, additional well development will be required. 
Prior to the startup of the extraction well field after the winter shutdown, each extraction well 
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will be developed using surging, high velocity jetting, and air lift development techniques. 
During development, chemicals specially designed to increase well efficiency may be used to 
control mineral buildup on the screen (acids), reduce biological growth inside the well sumps 
(bioacid dispersants), and remove clay from the sand pack (clay dispersants). Well performance 
will dictate when additional well development is necessary.   
 
5.3  Evaporation Pond Procedures 
 
5.3.1  Spray Pump 
 
5.3.1.1 Start Up 
 
There must be at least 2 feet of water in the pond before start up of the spray system. 
 
Open all the 2-inch spray header valves and close the drain valves. The spray pump must be 
primed before attempting to start it. This can be accomplished by removing the 1-inch plug on 
top of the pump and adding water till the pump and suction pipe are full. The discharge valve 
should be ¾ closed. The pump is then started by holding in the start button and turning the 
switch to manual. Once the pump starts pumping the discharge valve can be slowly opened until 
the pressure gauge reads 10 psi. The individual spray header valves should then be adjusted so 
that all the sprays are operating. The header valves nearest the pump would be partly closed 
while the valves furthest away would be wide open. By adequate adjustment an even flow of 
water emanating from the sprays can be achieved thus enhancing the evaporation rate.   
 
5.3.1.2 Normal Operation 
 
Adjustments to the amount of water being pumped should only be made if the pond level is 
getting too low or too high. If the water level in the pond decreases to less than 2-feet in depth, 
then the recirculating spray pump will cavitate due to the increased suction. Thus, the spray 
pump should be turned off until the pond level rises to operating levels. To maintain the water 
level above the 2-foot depth, the flow rate from the well field may need to be increased or the 
spray pump rate decreased. 
 
If the influent rate of contaminated ground water from the well field is greater than the 
evaporation rate, then the pond could overfill its capacity or exceed the minimum freeboard 
(Section 4.2). Thus, the flow rate from the well field should be reduced. Alternatively, it may be 
possible to lower the water level in the pond by increasing the spray pump rate. In all cases, a 
minimum of 3-foot of freeboard is required when the system is operating at greater than 35 gpm 
from the well field and a minimum of 2-foot of freeboard is required when the system is 
operating at less than 35 gpm from the well field. 
 
5.3.1.3 Shut Down 
 
The spray system is shut down simply by turning off the spray water recirculation pump. If this 
occurs during freezing conditions then the pump and lines should be drained by opening all the 
drain valves. 
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5.4  Winterization 
 
The well field and spray pumps will have to be shut down during times of extremely low 
temperatures in order to protect the system from damage due to freezing. Such conditions are 
normally encountered during December and January. Also, if the weather forecast indicates 
temperatures below freezing during the day as well as night or that night time temperatures will 
fall below 20 degrees Fahrenheit then winterization precautions need to be put into effect. The 
lines will have to be drained using the drain valves on the main header leading to the pond and at 
the individual well pumps. Also, the spray header drain valves need to be opened. The spray 
pump should also be drained.   
 
5.5  Safety 
 
The well pumps are powered by a 110-volt single-phase supply. The spray water recirculation 
pump is supplied by 440 volt three phase current. Lock out / Tag out procedures must be 
followed any time the pumps are being worked on. 

Valves closed against lines under pressure should be tagged shut. 

The Moab RCT (Radiological Control Technician) should perform a radiation survey anytime a 
pump is removed for maintenance or replacement to check for contamination (see Section 4.5). 
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6.0  Performance Monitoring and Record Keeping 
 
Monitoring data collected during operations of the interim action will be used to evaluate the 
performance of the system. Water level and water quality measurements will be performed at the 
evaporation pond, the well field, and at one surface water location. Ten extraction wells, six 
observation wells, and selected existing monitor wells will be included as performance wells. 
Flow rates, cumulative volumes, and pressures will be recorded. 
 
The Operator is responsible for completing the interim action worksheets (Appendix F) of these 
procedures as a record of inspection, maintenance, sampling, and operations of the pump and 
treat system. These worksheets shall be faxed on the day it is completed to the Contractor to the 
attention of Kym Bevan at fax number (970) 248-7636, office telephone number (970) 248-6743.  
 
A schedule for monitoring the operating parameters of the interim action is summarized in  
Table 6-1. A schedule for sampling and analysis of water samples collected from wells, at the 
surface water location, and from the evaporation pond is summarized in Table 6-2. The 
schedules presented in Table 6-1 and Table 6-2 will be reevaluated after data history is 
established. Descriptions of the data collection requirements for each parameter are provided in 
the sections below. 
 
6.1  Water Levels 
 
One objective of the extraction system is to manipulate the ground water gradient to minimize 
the discharge of contaminated water to the river. The hydraulic effect of this will be verified by 
measuring water depths at all the extraction wells, all the observation wells, and at two existing 
monitor wells. The depth of water in the evaporation pond will be monitored to evaluate the 
evaporation rate and to monitor the freeboard. Water level measurements will be collected 
according to the schedule provided in Table 6-1.  
 
Depth to ground water for the wells are measured manually with an electronic tape from the top 
of casing. Total depth of the water in the evaporation pond is measured directly from a scale on 
the staff gage. Additional requirements for specific locations requiring water depth 
measurements are listed in Table 6-3. Locations are shown in Figure 6-1. A worksheet to record 
the water levels is provided in Appendix F. Water levels measured for the wells will be recorded 
to the nearest 0.01-foot. Water levels measured at the staff gage will be recorded to the nearest 
0.25-foot. 
 
6.2  Flow, Volume, and Pressure Measurements 
 
Flow rate, volume, and pressure measurements to monitor the performance of the well field will 
be recorded manually according to the schedule in Table 6-1. Measurements in the well field will 
be collected at meters installed at each individual extraction well and at the totalizer (Badger 
meter) that measures combined effluent from all the extraction wells. Flow rate and pressure 
measurements will be collected at the evaporation pond recirculating spray pump. A worksheet 
to record the measurement is provided in Appendix F. Measurement locations referenced in 
Appendix F are illustrated in Figure 6-1. 
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Table 6-1. Interim Action Data Collection Schedule for Operating Parameters 

Pre-startup 
(March 2004) 

Startup 
(March 2004) 

Operations 
(2004) Location 

Water 
Level 

Flow 
Rate Volume Pressure Water 

Level 
Flow 
Rate Volume Pressure Water 

Level 
Flow 
Rate Volume Pressure 

Extraction 
Wells 

One 
time 
event 

One 
time 
event 

One time 
event 

One time 
event 

One 
time 
event 

One 
time 
event 

One time 
event 

One time 
event 

Twice 
per 

week 

Twice 
per 

week 

Twice per 
week 

Twice per 
week  

Observation 
Wells 

One 
time 
event 

NA NA NA 
One 
time 
event 

NA NA NA 
Twice 

per 
week 

NA NA NA 

Monitor 
Wells 

One 
time 
event 

NA NA NA 
One 
time 
event 

NA NA NA 
Twice 

per 
week 

NA NA NA 

Evaporation 
Pond 

One 
time 

eventa 
NA NA NA 

One 
time 
event 

One 
time 
event 

NA One time 
event 

Twice 
per 

week 

Twice 
per 

week 
NA Twice per 

week 

NA; not applicable 
a Approximately 8-feet of water remaining in pond when operations were shut off for the winter on December 27, 2003 
 
 
 

Table 6-2. Interim Action Data Collection Schedule for Water Sampling and Analysis 

Pre-startup 
(March 2004) 

Startup 
(March 2004) 

Operations 
(2004) Location 

Field 
Parameters 

Laboratory 
Analysis 

Field 
Parameters 

Laboratory 
Analysis 

Field 
Parameters 

Laboratory 
Analysis 

Extraction Wells One time event One time event One time event One time event Twice per week  Monthly 
Observation Wells One time event One time event One time event One time event Monthly Monthly 
Monitor Wells One time event One time event One time event One time event Monthly Monthly 
River One time event One time event One time event One time event Monthly Monthly 
Evaporation Pond One time eventa One time event a One time event One time event Twice per week Monthly 

   a Approximately 8-feet of water remaining in pond when operations were shut off for the winter on December 27, 2003 
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Table 6-3. Water Level Measurement Locations and Requirements 

Location ID Purpose Frequency 

Extraction well MOA-470 through -479 Monitor drawdown Before extraction pump is turned on and two 
times a week. When flow rates are changed. 

Observation well MOA-480 through -485 Monitor capture zone 
Before extraction pumps are turned on and 
two times a week. When flow rates are 
changed. 

Monitor well MOA-403 and -407 Monitor baseline Before well field pumps are turned on and two 
times a week. When flow rates are changed. 

Evaporation pond Staff gage Monitor pond volume 
and freeboard 

Before well field pumps are turned on and two 
times a week. When flow rates are changed. 

 
 
6.3  Field Parameters 
 
Field measurements of temperature, specific conductance, and pH performed on ground water 
samples collected from the effluent at each extraction well, at the surface water location, and on 
samples collected from the evaporation pond water will be performed according to the schedule 
presented in Table 6-2. Specific locations at the well field and the evaporation pond are provided 
on a worksheet in Appendix F to record the field parameter measurements. A worksheet to 
record the calibration of the YSI specific conductance probe used to perform the measurements 
is provided in Appendix F. Measurement locations referenced in Appendix F are illustrated in 
Figure 6-1.  
 
6.4  Laboratory Sampling and Analysis 
 
Filtered water samples will be collected from the extraction wells, observation wells, two 
existing monitor wells, one surface water location, and from the evaporation pond according to 
the schedule presented in Table 6-2. Specific locations to be sampled are listed in Table 6-4. 
Water Sample Locations for Laboratory Analysis and shown in Figure 6-1. Interim Action 
Sampling and Analysis Worksheets are presented in Appendix G. 
 
 

Table 6-4. Water Sample Locations for Laboratory Analysis 

Location ID Purpose Frequency 

Extraction well MOA-470 through -479 
Monitor changes in plume 
concentrations and 
upcoming. 

Before and after well field pumps are 
turned on at startup and monthly 
thereafter. 

Observation well MOA-480 through -485 
Monitor changes in plume 
concentrations and 
upcoming. 

Before and after well field pumps are 
turned on at startup and monthly 
thereafter. 

Monitor well MOA-403 and -407 
Monitor reduction of plume 
concentrations downgradient 
of well field near river. 

Before and after well field pumps are 
turned on at startup and monthly 
thereafter. 

River MOA-216 
Monitor changes in water 
quality downgradient of well 
field at river. 

Before and after well field pumps are 
turned on at startup and monthly 
thereafter. 

Evaporation pond Inlet and discharge pipe 
from recirculating pump 

Monitor changes in pond 
concentrations. 

Before and after well field pumps are 
turned on at startup and monthly 
thereafter. 
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Figure 6-1. Sample and Measurement Locations 
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Water samples will be submitted to a commercial laboratory for analyses of the constituents 
listed in Table 6–5. More extensive sampling may also be conducted on an as needed basis at 
selected locations in the system or at new monitoring locations established at a later date to 
monitor the effectiveness of the interim action. 
 

Table 6-5. Analytes and Methods for Ground Water and Evaporation Pond Samples 

Analyte Sample 
Container Preservation EPA Method Detection 

Limit 
Line Item Code 

(LIC) 
Ammonia- N 125 mL poly HNO3, pH < 2 350.3 0.1 mg/L WCH-A-006 

Chloride 300 0.5 mg/L WCH-A-011 
Sulfate 

500 mL poly Cool, 4° C 
300 5 mg/L WCH-A-036 

TDS 125 mL poly Cool, 4° C 160.1 10 mg/L WCH-A-033 
Uranium 500 mL poly HNO3, pH < 2 GJO-1 0.1 µg/L GJO-1 

 
 
6.4.1  Sampling Procedures 
 
Water sampling will be performed in accordance with the Sampling and Analysis Plan for the 
UMTRA Ground Water Project (DOE 2002) and the Grand Junction Office Environmental 
Procedures Catalog (GJO 6). Deviations from these procedures will be noted in a field variance 
log with an explanation and a description of its possible impacts on data quality. The following 
specific procedures from the Environmental Procedures Catalog will be used for water sampling: 
 
• GT-1(P), “Standard Practice for Field Documentation Processes.” 
• GT-2(P), “Standard Practice for Sample Labeling.” 
• GT-3(P), “Standard Practice for Chain-of-Sample-Custody and Physical Security of 

Samples.” 
• LQ-2(T), “Standard Test Method for the Measurement of Water Levels in Ground Water 

Monitoring Wells.” 
• LQ-3(P), “Standard Practice for Purging Monitoring Wells.” 
• LQ-4(T), “Standard Test Method for the Field Measurement of pH.” 
• LQ-5(T), “Standard Test Method for the Field Measurement of Specific Conductance.” 
• LQ-6(T), “Standard Test Method for the Field Measurement of the Oxidation-Reduction 

Potential (Eh).” 
• LQ-7(T), “Standard Test Method for the Field Measurement of Alkalinity.” 
• LQ-8(T), “Standard Test Method for the Field Measurement of Temperature.” 
• LQ-9(T), “Standard Test Method for the Field Measurement of Dissolved Oxygen.” 
• LQ-10(P), “Standard Practice for the Use of a Flow Cell for Field Measurements.” 
• LQ-24(T), “Standard Test Method for Turbidity in Water.” 
• LQ-11(P), “Standard Practice for the Sampling of Liquids.” 
• LQ-12(P), “Standard Practice for the Collection, Filtration, and Preservation of Liquid 

Samples.” 



Performance Monitoring and Record Keeping Document Number X0063000 
 

 
Operations and Maintenance Plan U.S. Department of Energy 
Page  6–6  February 2004 

• LQ-19(P), “Standard Practice for the Inspection and Maintenance of Ground water 
Monitoring Wells.” 

 
6.4.2  Sample Quality Assurance and Control 
 
The objective of sample quality assurance and control measures is to provide systematic control 
of the tasks so as to maximize accuracy, precision, comparability, and completeness. All 
procedures will be checked for accuracy through internal laboratory quality control checks such 
as the analysis of blind duplicates, splits, and known standards. A minimum of 10 percent of the 
samples submitted for laboratory analysis will be field quality-control samples. Field quality 
control samples may include equipment rinsate blanks, check samples, trip blanks, and 
duplicates. These samples will be submitted for the same analyses as the other field samples. 
Analytical methods to be used for the water samples are summarized in Table 6-4. Sample 
preservation will consist of storing the samples in a cooler with ice during field sampling, sample 
packaging, and shipping. 
 
To maintain evidence of authenticity, the samples collected must be properly identified and 
easily discernible from other like samples. A label will be attached to the sample container 
specifying the sample identification number, location, date collected, time collected, and the 
sampler’s name. 
 
Water samples will be kept under custody from the time of collection to the time of analysis. 
Chain-of-custody records will be used to list all transfers in the possession of the samples. The 
chain-of-custody form will show that the sample was in constant custody between collection and 
analysis. While the samples are in shipment to the analytical laboratory, custody seals will be 
placed over the cooler opening to ensure that the integrity of the samples have not been 
compromised. The receiving laboratory must examine the seals on arrival and document that the 
seals are intact. Upon opening the container, the receiving laboratory will note the condition of 
the sample container (e.g. broken bottles, leaking bottles, etc.). 
 
All sample shipments will be made in compliance with Department of Transportation regulations 
(49 CFR 171-179) governing shipment of hazardous materials and substances. These regulations 
govern the packaging, documentation, and shipping of hazardous material, substances, and 
waste. Special care will be taken to ensure the integrity of the sample through proper packaging 
and shipping. To determine the proper identification of a hazardous sample, field personnel will 
review field measurements data and field notes for relevant information concerning the sample 
material in a container. This information will include field radiological scans and any other 
information that might be useful in classifying the sample for shipment. If a sample is known or 
suspected to contain a specific hazardous material, the sampler will note its presence on the 
sample label. This information is important to the receiving laboratory to determine the proper 
handling of the sample prior to its analysis. 
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Well Boring and Construction Logs 
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Well Development Records 
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